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read and write channels. The 51 mm 2 device is fabricated in a standard 0.8 
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connections, and shields are employed to control digital interference 
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Depending on the details of implementation, this construction can serve, for 
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Referring first to FIG. 1, the ATM network switch illustrated is of the type 
described and claimed in our earlier UK Patent Application No 9507454.8, and has 
two switch fabrics 14a and 14b, each connected to a plurality of slot controllers 
lla-f (although only six slot controllers are shown to simplify the diagram, a 
typical switch may have sixteen slot controllers) . Each slot controller has input 
12 and output 13 connections to an external data link, and includes, as may be seen 
from FIG. 2, a receiver 21 and a transmitter 22, either or both of which may 
include a buffer to control the flow of data into or out of the switch. In FIG. 2, 
the transmitter 22 includes a congestion control mechanism 23 controlling the 
storage of cells in the buffer 24. The congestion control mechanism 23 is described 
hereinafter in more detail with reference to FIGS. 3 and 4. Since division is more 
difficult to execute, the equations ##EQU3## and ##EQU4## are factored with (BS+K) 
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ART-UNIT: 271 

PRIMARY-EXAMINER: Ngo; Ricky 

ATTY-AGENT-FIRM: Gordon; David P. Jacobson; David S. Gallagher; Thomas A. 
ABSTRACT: 

An ATM network switch (11) including a buffer (24) for buffering the flow of ATM 
cells and a congestion control mechanism (23) . The congestion control mechanism 
establishes a value Max, representing the maximum permissible number of ATM cells 
which may be stored in the buffer. The switch includes a predetermined offset value 
K for determining the maximum occupancy of the buffer for the connection. The 
congestion control mechanism determines the total number of cells TSC currently 
stored in the buffer and the number of cells VcCnt stored for a given connection, 
determines the remaining capacity BS of the buffer, calculates an adjusted value of 
Max as a function of TSC and BS, compares the adjusted value Max' with VcCnt, and 
discards the cell if VcCnt is greater than the adjusted value. 

24 Claims, 5 Drawing figures 
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File: USPT 



May 23, 2000 



DOCUMENT- IDENTIFIER: US 6067286 A 

TITLE: Data network switch with fault tolerance 



Abstract Text (1) : 

An ATM data network switch having two separate but simultaneously active switch 
fabrics and a plurality of slot controllers is disclosed. Each slot controller has 
at least one external data link thereto and is separately connected to the two 
separate switch fabrics . Each switch fabric was the ability to switch a data cell 
transmitted from any one of the slot controllers to any of the other slot 
controllers. Each slot controller is arranged to determine the availability of the 
data paths to all the other slot controllers through both switch fabrics and to 
select for each cell to be switched a data path through one or the other of the 
switch fabric according to the availability determined. 

Brief Summary Text (11): 

In accordance with the objects of the invention, there is provided an ATM data 
network switch having two separate switch fabrics, and at least one switching 
controller, each switching controller (hereinafter referred to as "slot 
controller") having a plurality of external data links thereto and being separately 
connected to the two separate switch fabrics . Each switch fabric in turn comprises 
means for switching a data cell transmitted from any one of the slot controllers to 
any of the other slot controllers. According to the invention, both of the switch 
fabrics are arranged to be active at the same time and each slot controller 
comprises means for determining the availability of the data paths to all the other 
slot controllers through both switch fabrics and for selecting for each cell to be 
switched a data path through one or other of the switch fabrics according to the 
availability determined. 

CLAIMS : 

1. An ATM data network switch, comprising: 

a) two separate switch fabrics, with both of said two separate switch fabrics being 
active at the same time; 

b) a plurality of slot controllers, each slot controller having at least one 
external data link thereto and being separately connected to each of said two 
separate switch fabrics, wherein 

each switch fabric comprising means for switching a data cell transmitted from any 
one of said plurality of slot controllers to any other of said plurality of slot 
controllers, and 

each of said plurality of slot controller comprises (i) means for determining the 
availability of data paths to all others of said plurality of slot controllers 
through both said two separate switch fabrics, (ii) means for storing an indicator 
of the availability of each of the data paths from and to the said slot controller, 
said means for storing being coupled to said means for determining and (iii) means 
for selecting, for each cell to be switched, a data path through one or other of 
two separate switch fabrics and for sending the cell via said data path according 
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to the availability determined by said means for determining and stored in said 

means for storing, said means for selecting being coupled to said means for 
storing. 
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File: USPT 



May 23, 2000 



DOCUMENT- IDENTIFIER : US 6067286 A 

TITLE: Data network switch with fault tolerance 



Abstract Text (1): 

An ATM data network switch having two separate but simultaneously active switch 
fabrics and a plurality of slot controllers is disclosed. Each slot controller has 
at least one external data link thereto and is separately connected to the two 
separate switch fabrics . Each switch fabric was the ability to switch a data cell 
transmitted from any one of the slot controllers to any of the other slot 
controllers. Each slot controller is arranged to determine the availability of the 
data paths to all the other slot controllers through both switch fabrics and to 
select for each cell to be switched a data path through one or the other of the 
switch fabric according to the availability determined. 

Brief Summary Text (11) : 

In accordance with the objects of the invention, there is provided an ATM data 
network switch having two separate switch fabrics, and at least one switching 
controller, each switching controller (hereinafter referred to as "slot 
controller") having a plurality of external data links thereto and being separately 
connected to the two separate switch fabrics . Each switch fabric in turn comprises 
means for switching a data cell transmitted from any one of the slot controllers to 
any of the other slot controllers. According to the invention, both of the switch 
fabrics are arranged to be active at the same time and each slot controller 
comprises means for determining the availability of the data paths to all the other 
slot controllers through both switch fabrics and for selecting for each cell to be 
switched a data path through one or other of the switch fabrics according to the 
availability determined. 

CLAIMS : 

1. An ATM data network switch, comprising: 

a) two separate switch fabrics, with both of said two separate switch fabrics being 
active at the same time; 

b) a plurality of slot controllers, each slot controller having at least one 
external data link thereto and being separately connected to each of said two 
separate switch fabrics, wherein 

each switch fabric comprising means for switching a data cell transmitted from any 
one of said plurality of slot controllers to any other of said plurality of slot 
controllers, and 

each of said plurality of slot controller comprises (i) means for determining the 
availability of data paths to all others of said plurality of slot controllers 
through both said two separate switch fabrics, (ii) means for storing an indicator 
of the availability of each of the data paths from and to the said slot controller, 
said means for storing being coupled to said means for determining and (iii) means 
for selecting, for each cell to be switched, a data path through one or other of 
two separate switch fabrics and for sending the cell via said data path according 
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to the availability determined by said means for determining and stored in said 
means for storing, said means for selecting being coupled to said means for 
storing . 
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ART-UNIT: 271 

PRIMARY-EXAMINER: Pham; Chi H. 
ASSISTANT-EXAMINER: Yao; Kwang B. 

ATTY-AGENT-FIRM: Gordon; David P. Jacobson; David S. Gallagher; Thomas A. 
ABSTRACT: 

An ATM data network switch having two separate but simultaneously active switch 
fabrics and a plurality of slot controllers is disclosed. Each slot controller has 
at least one external data link thereto and is separately connected to the two 
separate switch fabrics . Each switch fabric was the ability to switch a data cell 
transmitted from any one of the slot controllers to any of the other slot 
controllers. Each slot controller is arranged to determine the availability of the 
data paths to all the other slot controllers through both switch fabrics and to 
select for each cell to be switched a data path through one or the other of the 
switch fabric according to the availability determined. 

20 Claims, 9 Drawing figures 
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1999 



DOCUMENT-IDENTIFIER: US 5991295 A 
TITLE: Digital switch 



Detailed Description Text (14): 

The switch fabric data controller ASIC 6 connects to the external shared memory 8 
by means of a quarter cell width data bus 17. Whole cells are written to or read 
from the shared memory 8 on the databus 17 in four 20 nanosecond cycles. This is 
described in detail below. 
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ART-UNIT: 275 

PRIMARY -EXAMINER : Horabik; Michael 
ASSISTANT-EXAMINER: Harper; Kevin C. 

ATTY-AGENT-FIRM: Sughrue, Mion, Zinn, Macpeak & Seas, PLLC 
ABSTRACT: 

A switch fabric is provided which comprises a shared memory, a number of switch 
fabric ports, and a switch fabric data controller. The switch fabric data 
controller routes blocks of data received at one switch fabric port to one or more 
other switch fabric ports and writes and reads data to and from, respectively, the 
shared memory. The switch fabric data controller preferentially routes a block of 
data from the one switch fabric port to the one or more other switch fabric ports 
without writing the block of data into the shared memory if the one or more other 
desired switch fabric ports are free or become free within a predetermined period, 
and otherwise writes the block of data into the shared memory for temporary storage 
if the one or more other switch fabric ports are busy. In this manner, the switch 
fabric facilitates "cut-through" of blocks of data across a switch without the need 
to write the blocks of data to a shared memory, thereby reducing latency. 

17 Claims, 8 Drawing figures 
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L3: Entry 7 of 13 File: USPT Jul 7, 1998 



DOCUMENT- IDENTIFIER : US 5777994 A 
TITLE: ATM switch and intermediate system 

Brief Summary Text (17) : 
In one preferred aspect, an ATM switch according to the present invention provides 
an interconnection between a connection-oriented ATM LAN of an ATM system and a 
connectionless legacy LAN. The ATM switch comprises a management and control block 
for managing and controlling operations for electrical connections between 
networks, a segmentation and reassembly block for providing an interchange between 
each cell transmitted over the ATM LAN and a packet transmitted over the legacy 
LAN, an ATM switch or switch fabric, a legacy LAN interface with bridging/routing 
processor for providing an electrical connection to the legacy LAN, an ATM 
interface with bridging/routing processor for providing an electrical connection to 
the ATM LAN and at least one ATM interface. The management and control block, the 
legacy LAN interface with bridging/routing processor and the ATM interface with 
bridging/routing processor are electrically connected to one another via a bus. An 
external interface of the legacy LAN interface with bridging/routing processor is 
electrically connected to the legacy LAN. The management and control block and one 
port of the switch fabric are electrically connected to each other through the 
segmentation and reassembly block interposed therebetween. Further, an external 
interface of the ATM interface with bridging/routing processor and one port of the 
switch fabric are electrically connected to each other through the ATM interface. 
Ports other than the above ports of the switch fabric are connected to the ATM LAN 
through the ATM interface. 

Brief Summary Text (21) : 

Further, an intermediate system according to the present invention comprises a 
switch fabric electrically connected to an ATM LAN indicative of a connection- 
oriented network through at least one ATM interface, a management and control block 
electrically connected to one port of the switch fabric through a segmentation and 
reassembly block, a first bridging processor electrically connected to the 
management and control block through a bus line and having an external interface to 
which a legacy LAN indicative of a connectionless network is connected, and a 
second bridging processor electrically connected to the management and control 
block through the bus line and having an external interface electrically connected 
to one port of the switch fabric through the segmentation and reassembly block. 
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ART-UNIT: 263 

PR I MARY -EXAMINER : Ton; Dang 

ATTY-AGENT-FIRM: Antonelli, Terry, Stout, & Kraus, LLP 
ABSTRACT: 

An ATM switch for providing an electrical interconnection between a connection- 
oriented ATM LAN of an ATM system and a connectionless legacy LAN is provided. The 
ATM switch includes a switch fabric electrically connected to the ATM LAN, a 
segmentation and reassembly block electrically connected to the switch fabric, for 
providing an interchange between one of cells transmitted over the ATM LAN and a 
packet transmitted over the legacy LAN, a management and control block electrically 
connected to the switch fabric through the segmentation and control block so as to 
manage and control operations for electrical connections between networks, a first 
bridging/routing processor having a legacy LAN interface for providing electrical 
connections between the legacy LAN and the first bridging/routing processor, a 
second bridging/routing processor electrically connected to the switch fabric 
through at least one ATM interface, and a bus for providing electrical connections 
between the management and control block, the first bridging/routing processor and 
the second bridging/routing processor. A LAN emulation configuration server 
function for managing configurations of a plurality of virtual LAN segments on the 
ATM LAN, which are required upon LAN emulation, a LAN emulation server function for 
obtaining an address resolution to an ATM address from a media access address, and 
a broadcast and unknown server function for making a broadcast to a terminal in the 
LAN are provided so as to be distributed to the management and control block or the 
second bridging/routing processor. 

11 Claims, 11 Drawing figures 
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File: USPT 
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1995 



DOCUMENT-IDENTIFIER: US 5396491 A 

TITLE: Self -routing switching element and fast packet switch 
Detailed Description Text (26) : 

In FIG. 2, the packet signals on input port 2-0 typically connect through an input 
buffer 23 to the input controller 6-0. Input buffer 23 is optionally part of the 
input controller 6-0 or may be external to the controller. In one embodiment, input 
buffer 23 is a first-in-first-out (FIFO) buffer which receives a plurality of input 
packet signals which are intended for distribution to particular ones of the output 
controllers 7 of FIG. 1. The packet signals input from the port 2-0 have tags which 
specify, among other things, a particular one of the output ports 3 as connected 
through the switch path fabric 8 and a particular one of the output controllers 7 . 
The switch fabric 8, in response to the tags of packets signals input to the 
controllers 6 of FIG. 1 and specifically the input controller 6-0 of FIG. 2, 
transmits the input packet signals to a particular one of the output port 
controllers 7 and the corresponding output port 3. 
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File: USPT 
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DOCUMENT- IDENTIFIER: US 5222085 A 

TITLE: Self-routing switching element and fast packet switch 



Detailed Description Text (26) : 

In FIG. 2, the packet signals on input port 2-0 typically connect through an input 
buffer 23 to the input controller 6-0. Input buffer 23 is optionally part of the 
input controller 6-0 or may be external to the controller. In one embodiment, input 
buffer 23 is a first-in-first-out (FIFO) buffer which receives a plurality of input 
packet signals which are intended for distribution to particular ones of the output 
controllers 7 of FIG. The packet signals input from the port 2-0 have tags which 
specify, among other things, a particular one of the output ports 3 as connected 
through the switch path fabric 8 and a particular one of the output controllers 7 . 
The switch fabric 8, in response to the tags of packets signals input to the 
controllers 6 of FIG. 1 and specifically the input controller 6-0 of FIG. 2, 
transmits the input packet signals to a particular one of the output port 
controllers 7 and the corresponding output port 3. 
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ART-UNIT: 263 

PRIMARY-EXAMINER: Olms; Douglas W. 
ASSISTANT-EXAMINER: Hsu; Alpus H. 



A self-routing switching element in a packet switch functions in a packet 
synchronous mode in which a plurality of the incoming packet signals are switched 
by the switching element concurrently during a common time period. For each 
incoming packet signal received during the common time period, the switching 
element detects that one of the inputs has an incoming packet signal for 
transmission to one of the outputs, determines if the one of the output modules 
will accept the incoming packet signals, and responsive to the determination, 
enables the acceptance of the incoming packet signal by the output module for 
transmission to the output. The control circuitry is distributed throughout the 
switching element in output modules, one module for each output from the switching 
element . 

2 Claims, 17 Drawing figures 
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L5: Entry 3 of 17 File: USPT Apr 1, 2003 



DOCUMENT -IDENTIFIER: US 6542954 Bl 
TITLE: Disk subsystem 

Detailed Description Text (3) : 
In the external storage device shown in the figure, N disk array controllers 
(controller section) 1-1 to 1-N (controllers in middle such as 1-2 are not shown, 
this applies to hereinbelow) are connected to a host computer (not shown) in an 
upper side, and provide M disk drive interface (disk drive I/F) controllers 2-1 to 
2-M in a bottom side. The hardware configuration of the disk array controller will 
be described below in greater details. Each of M controllers of fibre channel 
fabric switch 3-1 to 3-M are respectively connected to the disk drive interface 
(I/F) controllers 2-1 to 2-M for controlling disk drive units through their fibre 
channel interface 5. L disk drive units are connected to one fibre channel fabric 
switch controller, a total of M by L disk drive units (4(1,1) to 4(M,L)) are 
connected to the fibre channel fabric switch controllers 3-1 to 3-M through fibre 
channel interfaces 6. 
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ART-UNIT: 2187 

PRIMARY-EXAMINER: Portka; Gary J. 

ATTY-AGENT-FIRM: Antonelli, Terry, Stout & Kraus, LLP 
ABSTRACT : 

A protocol controller disposed between switches in a fiber channel fabric switch 
circuit and disk drive units for converting a protocol to enable one-to-one 
connectivity established between controllers and disk drive units. 

35 Claims, 7 Drawing figures 
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DOCUMENT-IDENTIFIER: US 6289015 Bl 

TITLE: Method and apparatus for the secure switching of a packet within a 
communications network 



Detailed Description Text (10) : 

FIG. 4 is a block diagram illustrating an exemplary implementation of the switch 
60, shown in FIG. 3. A switch core 80 (a.k.a. a switching fabric) is shown to 
include the ports 62 and 64, an array of corresponding Media Access Control (MAC) 
ports 82 and an External Address Match (EAM) interface 84. An external physical 
layer device (PHY) 66 is coupled to each port. Each of the PHYs 66 may be a 10 
BaseT PHY, or a specialized PHY to facilitate communications over the POTS wiring 
20. In one exemplary embodiment, such a specialized PHY may comprise the HomeRun 
PHY, developed by Tut Systems, Inc. of Pleasant Hill, Calif. The switch core 80 
also includes a data path, switching logic, internal single-address compare, and 
network statistics logic (all not shown) . 
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ART-UNIT: 262 

PRIMARY-EXAMINER: 01ms; Douglas 
ASSISTANT-EXAMINER: Mehra; Indes Pal 
ATTY-AGENT-FIRM: Blakely, Sokoloff, Taylor & Zafman 
ABSTRACT : 

A switch for switching a packet within a communications network includes a 
switching core that services a number of ports. The switch also includes address 
matching logic, coupled to the switching core, that implements an address lookup 
scheme according to which the switching core may switch to packet received at the 
switch. Override logic, that is also coupled to the switching core, determines with 
a packet received at any one of the number of ports serviced by the switching core 
is received at a predetermined port. This may be done by snooping a bus within the 
switch that provides an indication of an active port. If the packet was not 
received at the predetermined port, the override logic override the address 
matching logic to cause the switching core to route the packet exclusively to the 
first port. 

42 Claims, 6 Drawing figures 
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DOCUMENT- IDENTIFIER: US 6151301 A 

TITLE: ATM architecture and switching element 



Detailed Description Text (8) : 

FIG. 4 is a block diagram of a routing table circuit 42 according to the present 
invention. The routing table circuit 42 is a combination storage and control device 
that is used with external memory, e.g., SRAM 90, and includes a receive queue 
controller 80 which sends data to the switch fabric and receives a back-pressure 
signal from the switch fabric, and a transmission buffer controller 82 which 
receives data from the switch fabric after that data has been processed by the 
multicast header translation circuit 84 and asserts back pressure to the switch 
fabric. The transmission buffer controller 82 also includes a small buffer memory 
86 for storing cells received from the switch fabric . A further controller, called 
a connection table controller 88, is for reading header information from the 
workstation interface and is operative to use that header information to add an 
appropriate switch tag to the cells before they are transmitted to the switch 
fabric. Controller 88 stores information about switch tags and buffers data in 
external SRAM 90. Further included are an interrupt process or 92 and processor 
interface 94, which are for sending control signals, to the workstation. Optionally 
included is an OAM/BECN cell transmit circuit 96 for inserting control cells to the 
outgoing data stream. 
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ART-UNIT: 27 9 

PRIMARY-EXAMINER: Nguyen; Chau 
ASSISTANT-EXAMINER: Nguyen; Phuongchau Ba 

ATTY-AGENT-FIRM: Townsend & Townsend and Crew LLP Allen; Kenneth R. 
ABSTRACT: 

An ATM switching system architecture of a switch fabric-type is built of, a 
plurality of ATM switch element circuits and routing table circuits for each 
physical connection to/from the switch fabric. A shared pool of memory is employed 
to eliminate the need to provide memory at every crosspoint . Each routing table 
maintains a marked interrupt linked list for storing information about which ones 
of its virtual channels are experiencing congestion. This linked list is available 
to a processor in the external workstation to alert the processor when a congestion 
condition exists in one of the virtual channels. The switch element circuit 
typically has up to eight 4-bit-wide nibble inputs and eight 4-bit-wide nibble 
outputs and is capable of connecting cells received at any of its inputs to any of 
its outputs, based on the information in a routing tag uniquely associated with 
each cell. 

4 Claims, 17 Drawing figures 
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Brief Summary Text (17): 

On the other hand, under remote control, in other words when the controller and the 
switch fabric devices are remotely located as shown in FIG. 3, in the send mode, a 
drive order 4 3 is basically sent by an input /output channel command. That is, the 
central controller 11 of the central office 10 executes an input-output instruction 
(SIO instruction) 40 and activates the channel multiplexer 13. The channel 
multiplexer 13 sequentially reads a command address word (CAW) 41 and a channel 
command (CCW) 4 2 from the main memory 12, and activates the general subchannel 14- 
1. The general subchannel 14-1 reads the switch fabric drive order 43 from the area 
in the main memory 12 designated by the CCW 42 and sends the switch fabric drive 
order 43 to the remote controller 15. The remote controller 15 sends the drive 
order 4 3 to the remote office data sender-receiver 21 via the control information 
link 16-1. The remote office data sender-receiver 21 transfers the drive order 43 
to the switch controller 24, the switch controller 24 checks and interprets the 
drive order 43, and the switch fabric 23 is made to perform the desired switching 
operation. Once the switching operation is completed, the remote office data 
sender-receiver 21 returns an execution completion signal to the remote controller 
15 via the control information link 16-1. When the remote controller 15 sends an 
execution completion signal to the general subchannel 14-1, the channel multiplexer 
13 causes an interrupt to the central controller 11. The central controller 11 
analyzes the cause of the interrupt to find that the execution of the switch fabric 
drive order has been completed. The designation of which of the plurality of remote 
offices 20 are to be controlled is done by the channel number field of the channel 
instruction 40. Thus, a single central office 10 is capable of transferring control 
information between a plurality of remote offices 20 by using sets of CAW 41, CCW 
42 and switch fabric drive order 43 which are different for each channel number. 

Brief Summary Text (23) : 

The above mentioned remote control switching system is considered as one type of 
the distributed switching system and the other type of distributed switching system 
is a LAN (Local Area Network) -based distributed switching system in which the 
controller and the switch fabric devices are connected not by dedicated lines as in 
a remote control switching system, but instead are connected by a LAN (Local Area 
Network) has been proposed. In this distributed switching system, call connection 
control is performed under the cooperation of the controller (central processing- 
management module) and the switch fabric devices (switching modules) by sending and 
receiving through a LAN (Japanese Patent Application, First Publication No. Sho 62- 
188590) . 

Brief Summary Text (27) : 

(3) Additionally, the communication means or methods for the case of direct control 
in which the controller and the switch fabric devices are in the same node and the 
case of remote control in which the controller and the switch fabric devices are 
located remotely are different, so that the application program must include 
separate codes for direct control and remote control. This courses high development 
cost and low flexibility. 
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Brief Summary Text (34): 

The object of the present invention is to offer a telecommunication network based 
on distributed control which resolves such conventional problems, with flexibility 
such as to allow arbitrary control nodes and switch nodes to be flexibly connected, 
with low communication overhead between the controller and the switch fabric 
devices, and wherein the decrease in performance is small in the case of remote 
control even if the distance between the control nodes and the switch nodes is 
large . 
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ART-UNIT: 275 



PRIMARY-EXAMINER: Vu; Huy D. 
ASSISTANT-EXAMINER: Harper; Kevin C. 
ATTY-AGENT-FIRM: Pennie & Edmonds LLP 



ABSTRACT: 



A telecommunication network based on distributed control, comprising a plurality of 
switch nodes having switch fabric devices containing switches for exchanging user 
information between subscriber lines and trunk lines, and signal devices for 
sending and receiving control signals through the subscriber lines and the trunk 
lines; a plurality of control nodes for controlling the switch nodes by sending and 
receiving control messages with the switch nodes; a control network for performing 
mutual message communications between the switch nodes and the control nodes; and 
an user information network for transferring the user information; wherein the 
control network connects the switch nodes and the control nodes by connection-type 
or connectionless communications, the control nodes and the switch nodes send and 
receive messages for communicating with other nodes through the control network, 
and each of the control nodes controls a plurality of switch nodes based on the 
control network routing messages to specified destination nodes in accordance with 
routing information in the messages. 



11 Claims, 13 Drawing figures 



h eb bgeeefc e c 



e ge 



Record Display Form 



Page 1 of 1 



First Hit Fwd Refs 
End of Result Set 





L5: Entry 17 of 17 



File: USPT 



DOCUMENT- IDENTIFIER: US 5557607 A 
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Detailed Description Text ( 8 ) : 

FIG. 4 is a block diagram of a routing table circuit 42 according to the present 
invention. The routing table circuit 42 is a combination storage and control device 
that is used with external memory, e.g., SRAM 90, and includes a receive queue 
controller 80 which sends data to the switch fabric and receives a back-pressure 
signal from the switch fabric, and a transmission buffer controller 82 which 
receives data from the switch fabric after that data has been processed by the 
multicast header translation circuit 84 and asserts back pressure to the switch 
fabric. The transmission buffer controller 82 also includes a small buffer memory 
86 for storing cells received from the switch fabric . A further controller, called 
a connection table controller 88, is for reading header information from the 
workstation interface and is operative to use that header information to add an 
appropriate switch tag to the cells before they are transmitted to the switch 
fabric. Controller 88 stores information about switch tags and buffers data in 
external SRAM 90. Further included are an interrupt processor 92 and processor 
interface 94, which are for sending control signals to the workstation. Optionally 
included is an OAM/BECN cell transmit circuit 96 for inserting control cells to the 
outgoing data stream. 
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Detailed Description Text - DETX (3) : 

In the external storage device shown in the figure, N disk: array controllers 
(controller section) 1-1 to 1-N (controllers in middle such as 1-2 are not 
shown, this applies to hereinbelow) are connected to a host computer (not 
shown) in an upper side, and provide M disk drive interface (disk drive I/F) 
controllers 2-1 to 2-M in a bottom side. The hardware configuration of the 
disk array controller will be described below in greater details. Each of M 
controllers of fibre channel fabric switch 3-1 to 3-M are respectively 
connected to the disk drive interface (I/F) controllers 2-1 to 2-M for 
controlling disk drive units through their fibre channel interface 5. L disk 
drive units are connected to one fibre channel fabric switch controller, a 
total of M by L disk drive units (4(1,1) to 4(M,L)) are connected to the fibre 
channel fabric switch controllers 3-1 to 3-M through fibre channel interfaces 
~6. 
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TITLE: 



ATM architecture and switching element 



KWIC 



Detailed Description Text - DETX (8) : 

FIG. 4 is a block diagram of a routing table circuit 42 according to the 
present invention. The routing table circuit 42 is a combination storage and 
control device that is used with external memory, e.g., SRAM 90, and includes a 
receive queue controller 8 0 which sends data to the switch fabric and receives 
a back-pressure signal from the switch fabric, and a transmission buffer 
controller 82 which receives data from the switch fabric after that data has 
been processed by the multicast header translation circuit 84 and asserts back 
pressure to the switch fabric. The transmission buffer controller 82 also 
includes a small buffer memory 86 for storing cells received from the switch 
fabr ic . A further controller, called a connection table controller 88, is for 
reading header information from the workstation interface and is operative to 
use that header information to add an appropriate switch tag to the cells 
before they are transmitted to the switch fabric. Controller 88 stores 
information about switch tags and buffers data in external SRAM 90. Further 
included are an interrupt processor 92 and processor interface 9 4, which are 
for sending control signals. to the workstation. Optionally included is an 
OAM/BECN cell transmit circuit 96 for inserting control cells to the outgoing 
data stream. 
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Brief Summary Text - BSTX (14): 

This problem is solved and a technical advance is achieved in the art by a 
system and method that permits competitive access providers the ability to 
provide service to subscriber lines connected to a remote terminal, and the 
ability to control and test such lines. According to this invention, a new 
unbundling apparatus is inserted between a host switch and a remote terminal in 
order to provide access to voice channels, maintenance channels, and the 
control channel for competitive access providers. This remote terminal 
unbundling apparatus includes a switch fabric, a command module, and a testing 
module. In configurations where the remote terminal is connected directly to 
the switch, (i.e., FIG. 1) the unbundling apparatus is merely inserted 
somewhere in the channel path. Thus, all voice and control channels which were 



formerly attached between the remote terminal and the host switch are connected 
through the switch fabric, and the testing line from the remote terminal to the 
switch is connected through the testing module. Competitive access providers 
can then connect voice and control channels to the switch fabric which may then 
be connected to the remote terminal, and a testing line from each of the 
competitive access providers is connected to the remote terminal via the 
testing module . 

Brief Summary Text - BSTX (15): 

The switch fabric of the unbundling apparatus connects all voice channels 
between the remote terminal and all service providers. It also switches the 
control channels between the LEC switch and the competitive access providers on 
the one hand and the remote terminal on the other to the command module . The 
command module performs any protocol translations necessary (such as TR0 8 to 
TR303) . All control messages from switches are then multiplexed and sent back 
to the switch fabric, which routes them to the original command channel to the 
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Detailed Description Text - DETX (8) : 

FIG. 4 is a block diagram of a routing table circuit 42 according to the 
present invention. The routing table circuit 42 is a combination storage and 
control device that is used with external memory, e.g., SRAM 90, and includes a 
receive queue controller 8 0 which sends data to the switch fabric and receives 
a back-pressure signal from the switch fabric, and a transmission buffer 
controller 82 which receives data from the switch fabric after that data has 
been processed by the multicast header translation circuit 84 and asserts back 
pressure to the switch fabric. The transmission buffer controller 82 also 
includes a small buffer memory 86 for storing cells received from the switch 
fabric . A further controller, called a connection table controller 88, is for 
reading header information from the workstation interface and is operative to 
use that' header information to add an appropriate switch tag to the cells 
before they are transmitted to the switch fabric. Controller 88 stores 
information about switch tags and buffers data in external SRAM 90. Further 
included are an interrupt processor 92 and processor interface 94, which are 
for sending control signals to the workstation. Optionally included is an 
OAM. backslash. BECN cell transmit circuit 96 for inserting control cells to the 
outgoing data stream. 
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Detailed Description Text - DETX (8) : 

FIG. 4 is a block diagram of a routing table circuit 42 according to the 
present invention. The routing table circuit 42 is a combination storage and 
control device that is used with external memory, e.g., SRAM 90, .and includes a 
receive queue controller 8 0 which sends data to the switch fabric and receives 
a back-pressure signal from the switch fabric, and a transmission buffer 
controller 82 which receives data from the switch fabric after that data has 
been processed by the multicast header translation circuit 84 and asserts back 
pressure to the switch fabric. The transmission buffer controller 82 also 
includes a small buffer memory 86 for storing cells received from the switch 
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ART-UNIT: 263 
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An ATM switching system architecture of a switch fabric-type is built of, a 
plurality of ATM switch element circuits and routing table circuits for each 
physical connection to/from the switch fabric. A shared pool of memory is employed 
to eliminate the need to provide memory at every crosspoint. Each routing table 
maintains a marked interrupt linked list for storing information about which ones 
of its virtual channels are experiencing congestion. This linked list is available 
to a processor in the external workstation to alert the processor when a congestion 
condition exists in one of the virtual channels. The switch element circuit 
typically has up to eight 4 -bit-wide nibble inputs and eight 4 -bit-wide nibble 
outputs and is capable of connecting cells received at any of its inputs to any of 
its outputs, based on the information in a routing tag uniquely associated with 
each cell. 

11 Claims, 18 Drawing figures 
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